of the main text). The only difference is the absolute value of DW velocity at a given magnetic field, which is strongly dependent on intrinsic disorder and defects introduced by the nanotechnology process and vary from one device to another. The error bars of DW velocity are measured by repeating the measurements several times in each device. . The error bars of DW velocity are given by repeating the measurements several times in each sample. At a given magnetic field, the DW velocity for the as-grown film is faster than that of the annealed one. The DW depinning fields are 6.1 mT and 11.7 mT for the as-grown Ta/Co40Fe40B20/MgO/TiO2 film and the annealed one, respectively. By fitting the curve lnv vs H -1/4 curve in the creep regime, as shown in (c), the pinning barriers UC are 8.54 × 10 -20 J and 1.12 × 10 -19 J for the as-grown Ta/Co40Fe40B20/MgO/TiO2 film and the annealed one, respectively. These results may be related to more defects in the film after annealing as we have shown recently 1 . As a result of lower propagation fields in As-grown samples, the negative mobility of the Walker regime is observable. Gate dependence of leakage current in the annealed Ta/Co40Fe40B20/MgO/TiO2/ITO device. The leakage current in our samples is very low (< 50 nA for -1.5 V < VG < 1.5 V). 
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Supplementary Note 1. Voltage induced modulation of magnetic anisotropy and DW
